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Celebration of
Student Research and Scholarship
Student research and scholarship
is a fundamental component of the
Muhlenberg liberal arts experience.
Every year students from across the
curriculum present their research and
scholarship in this interdisciplinary
poster fair. We invite members of
the Muhlenberg community to share
in this celebration of
student-faculty collaboration.
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1. Crafting a Smoke-Free Policy for Muhlenberg College
Gregory Kantor
The intent of the current Muhlenberg College Smoking Policy is to ensure
that everyone is “free of the hazards of tobacco smoke.” The negative
health effects associated with all types of smoking “firsthand,
secondhand, and thirdhand” are well established. The goal of this
research was to develop a smoke-free campus policy for Muhlenberg
College. A survey was administered during the Spring 2017 semester
and throughout the summer. In addition, conclusions from phone
conversations with representatives from colleges with a smoke-free
policy were also conducted.
Advisor: Prof. Chrysan Cronin, Muhlenberg College
Funded by: Office of Advancement

2.Utilizing a Social Network Approach to Explore Alcohol Use
and Hooking Up Among a Sorority.
Mahlet Mesfin
Researchers have found relationships between alcohol use and increased
vulnerability for hookups to occur. It is clear that social networks play a
role in predicting alcohol use and hooking up behavior in college. This
study examines how a person’s location in a drinking buddy network
predicts hooking up. Results show that individuals who have the most
people vote being similar to them within their drinking buddy network
show higher rates of hooking up. These social network ties provide a
better understanding of the populations most at risk for the serious
health consequences that accompany alcohol use and casual sexual
encounters.
Advisor: Dr. Brea Burger, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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3. Surveilance of Deer Tick Abundance and Tick-Borne
Pathogen Prevalence
Julia Leep-Lazar and Samantha Stuppi
Field-based surveillance of black-legged ticks (Ixodes scapularis) in the
Lehigh Valley was performed in order to assess the risk of transmission of
tick-borne pathogens to humans. Nymphal ticks were collected by
dragging a 1 square meter cloth at eleven forested sites. Distance and time
of tick collections were recorded using an iPhone application to estimate
tick density with respect to time and distance. Other environmental
parameters including temperature, rainfall and relative humidity were
also recorded. A total of 2,921 deer tick nymphs were collected in early
summer 2017. The ticks were preserved for a molecular study of tickborne pathogens.
Advisor: Dr. Marten Edwards, Muhlenberg College
Funded by: Vaughn Summer Research award, Lehigh Valley Scholars Program

4. Assessing the Prevalence of Tick-Borne Pathogens
in the Lehigh Valley
Thomas Yanushefski and Emily Davidson
Black-legged tick nymphs (Ixodes scapularis) were collected at eleven
sites in the Lehigh Valley and their DNA was extracted for analysis.
Real-time quantitative-PCR was used to detect the presence of DNA
from tick-borne pathogens (Borrelia burgdorferi, Borrelia miyamotoi,
Babesia microti, and Anaplasma phagocytophilum) endemic to the region.
Additionally, high-resolution melting point analysis (HRM) was used to
distinguish Borrelia burgdorferi vs. B. miyamotoi species and to differentiate
between two species of Babesia, infecting either humans or deer. Bayesian
statistical analysis of our data will allow for assessment of trends in tickabundance and/or relative-pathogen risk throughout different years of
this study.
Advisor: Dr. Marten Edwards, Muhlenberg College
Funded by: Trainer Summer Research award
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5. Review of Cases of Carcinoid Tumors and Neuroendocrine
Carcinoma Diagnosed at Lehigh Valley Health Network
From 2011-2015
Katlyn Mayer
Carcinoid tumors and neuroendocrine carcinomas can arise in any tissue.
Carcinoid tumors are often low grade in comparison to neuroendocrine
carcinomas which behave like small cell carcinoma of the lung. The goals
of this study were to determine whether treatments offered to patients
treated at LVHN from 2011-2015 were in compliance with the National
Comprehensive Cancer Network version 3.2017 (NCCN) Guidelines and to
determine the overall survival of these patients. Age at the time of
diagnosis, cancer morphology, and overall survival based on treatment
and staging were analyzed in this study.
Advisor: Dr. Savitri Skandan/Dr. Keri Colabroy, Lehigh Valley Health Network
Funded by: LVHN Summer Research Scholar Program

6. Intranasal insulin after TBI: An Evaluation of Lesion
Volume, Inflammation, and Axonal Damage
Judith Licht
Traumatic brain injury (TBI) has been found to depress glucose uptake in
the brain. The objective of this study was to determine if intranasal
insulin administered post TBI can reduce cortical lesion volume. Briefly,
3 month old rats received moderate cortical contusion injury (CCI) and at
24 hours post injury or 14 days post injury, were treated with intranasal
insulin or saline (control). Rats treated with insulin at 24 hours post injury
showed a trend of decreased cortical lesion volume compared to saline
controls. In contrast, no significant difference in lesion volume was
found in rats treated with insulin at 14 days post injury compared to
saline controls.
Advisor: Nicole Hockenbury and Dr. Kimberly Byrnes, The Uniformed Services University of
the Health Sciences
Funded by: The Uniformed Services University of the Health Sciences
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7. Immune Cell Characterization in Congenital Heart Block
Katerina Havlik
Congenital Heart Block is a developmental disorder that may lead to
death or lifetime disability. Its cause is currently unknown, but SSA/SSB
autoantibodies may be involved. Autoantibodies activate the fetus’s own
immune system, causing issues such as inflammation. In order to
examine the cells involved, we isolated immune cells from neonatal
mouse hearts, cultured them with autoantibodies, and looked for any
differences in population size or phenotype. We used flow cytometry to
characterize the cells and found that one immune cell type, monocytes,
had an increased potential to activate the immune system in response to
SSA/SSB IgG.
Advisor: Dr. Cihakova, Johns Hopkins University
Funded by: NIH Grant to Dr. Cihakova
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8. Anecdotal Arguments and Willingness to Take
Corticosteroids
Michael Silverstein
People use heuristics as fast and frugal methods to simplify complex
judgments and decisions. One important set of judgments people face are
medical decisions regarding treatment. The goal of the present study was
to identify how affective, emotion-based appeals, such as anecdotes,
factor into medical decisions, and what other factors predict willingness
to take medication. We find that people base medical decisions off of
their beliefs about safety of the medication and their dread for potential
side-effects. Additionally, being presented with a negative anecdote
reduced the strength of safety as a predictor and the amount participants
accounted for numerical information.
Advisor: Dr. Laura Edelman, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

9. Motivational Systems influence Responses to Paintings
Erik Bergerand Christine Cimpian
There are two major motivational systems that are known to influence
one’s perception of the world: the Behavioral inhibition system (BIS)
and Behavioral activation system (BAS) (Carver & White, 1994). BIS is
characterized as an internal drive to avoid aversive stimuli whereas BAS
is characterized as an internal desire to seek fun and rewards. We
hypothesize that people who are more BIS oriented will be more sensitive
to the negative artwork and therefore respond more strongly to the
negative emotions. Conversely, people who are more BAS oriented
should respond more to the artwork that carries positive emotions.
Advisor: Dr. Laura Edelman, Muhlenberg College
Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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10. Suppressing Identity: The Perceptive Polarity between
Middle Eastern Culture, Religion, and Queer Identities
Amir Carter
Sexual minorities and immigrants are at an increased risk for problematic
mental and physical health outcomes (Meyer, 2003) caused by various
factors that are directly linked to the individuals’ membership to a
minority group. Cultural and religious taboos regarding homosexuality
pose many complexities on Middle Eastern and Arab LGBTQ+ individuals,
one of which includes a fear of disownment and financial disconnection
from families upon revealing sexual identity. This survey development
project expands upon previous research by examining how this fear of
homelessness correlates with mental illness and sexual behaviors among
Arab and Middle Eastern men who have sex with men.
Advisor: Dr. Connie Wolfe, ACCESS Community Health and Research Center
Funded by: University of Michigan FPHLP

11. The White Gaze During Potentially Offensive Behavior
Wilhelmina Minney
The purpose of this study is to examine the impressions of a video-taped
conversation including the patterned of visual attention recorded by eye
tracker equipment. The first phase of this study involves a watching of a
video involving the statement of a microaggression. During this time, eye
movement will be monitored. The second phase requires the participants
to complete several questionnaires. By conducting this study, we are able
to add more to the research and literature behind this study including
topics such as the minority spotlight effect, microaggressions, the White
Gaze, and implicit and explicit motivation.
Advisor: Dr. Connie Wolfe, Muhlenberg College
Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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12. Comparative Quenching of Rhodamine-B Using
Polyoxomolybdates and Noble Metal Nanoparticles
Noah D. Lebovitz
Polyoxomolybdates, Mo-132 and Mo-138, were analyzed for their
quenching efficiency of rhodamine-B. These nanostructures were
compared to traditional Au and Ag nanoparticles to determine if the
polyoxomolybdates can lead to a more cost-effective quencher. It was
found that Mo-132 and Mo-138 keplerates had a Ksv of 3x105 & 5x105
respectively, while the nanoparticles had higher quenching coefficients
with silver being a slightly better quencher than gold.
Advisor: Dr. Jonathan Gooch, Muhlenberg College
Funded by: REBCS

13. Photon-Mediated Hybridization of Molecular Vibrational
States
Vivian Crum
Vibrational strong coupling between an optical state and at least one
molecularvibrational state is a promising route in changing molecular
properties without using traditional synthetic means. Co-localization of
molecular vibrational states and an optical state resonating at similar
frequencies results in the formation of hybrid states, or polaritons, that
are part matter and part light. Previous research has shown the formation
of two polaritons using one molecular vibrational state. In this work,
photon-mediated hybridization is demonstrated with two solute
molecules, ferrocyanide and cobaltcyanide, simultaneously coupled to
an optical mode.
Advisor: Dr. Justin Sparks, Muhlenberg College
Funded by: Lake Road Fellowship
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14. Thermogravimetric Analysis of Fragrance Molecules
Jesse Cohan
Understanding the volatility of olfactory molecules is critical for chemists
in the fragrance industry who seek to control product longevity. Current
methods within the industryare only qualitative in nature, and do not
lend to rapid product development. This research has developed a TGA
method to allow for the quantitative assessment of the volatility of
molecules. Specifically, by using TGA measurements of mass and
temperature, it is possible to determine the enthalpies of vaporization of
low volatility molecules. Results from this experiment agree with those of
literature determined by alternative methods.
Advisor: Dr. Justin Sparks and Dr. Robert Fuller, Muhlenberg College
Funded by: Research in Biochemical and Chemical Sciences Fund

15. Power, Pleasure, & Prejudice: Gender in Mediated
Stand-Up Comedy
Kelly Shannon
Stand-up comedy is structured using a number of methodologies venue, gestural behaviors, and rhetoric. Another layer is added to these
structures when stand-up performances become tape recorded and
“mediated” - controlled under the camera’s guiding gaze and able to
be consumed within the privacy of one’s own home. This project is
interested in gender prejudice, and how the “playfulness” of stand-up
comedy, created using the structures can translate into rhetoric/behaviors
that reflect benevolent sexism, white feminism, and postfeminism.
Centering research around Louis C.K., Amy Schumer, and Ali Wong,
this project examines the playful entanglement of prejudice in stand-up
comedy.
Advisor: Dr. Elizabeth Nathanson, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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16. Enhancement of Top-Down Mass Spectrometry via
Chemical Modifications
Brock Juliano
Mass spectrometry (MS) has emerged as a powerful proteomic method.
MS can characterize intact proteins and protein complexes. MS provides a
wealth of information about the roles these macromolecules play in vivo.
However, protein MS requires comprehensive fragmentation. Developing
techniques adequate fragmentation techniques is a challenge facing the
application of MS to top-down proteomics. Here we present the use of
the charge-fixing tags dimethyl pyrylium (DMP) and trimethyl pyrylium
(TMP) to enhance the fragmentation of peptides via ion-mobility MS
(IM-MS). We conclude by discussing the promise of charge-fixing tags
in our efforts to sequence intact proteins directly.
Advisor: Dr. Brandon Ruotolo, The University of Michigan
Funded by: NSF-REU

17. Synthesis and Characterization of Dihapto CO2 Complexes
Brice Kessler and Pooja Menon
To enhance the reactivity of aromatic molecules, researchers have
explored complexes with electron-rich metal centers as dearomatization
agents. While these metal complexes have successfully dearomatized
aromatics, they typically produce racemic mixtures. In order to create an
enantioselective reagent, we synthesized a chiral C2-symmetric
tetraamine ligand and several metal complexes in which the metal was
either molybdenum or tungsten. These compounds were characterized by
1

H and 13C NMR spectroscopy, IR spectroscopy, combustion analysis, and

x-ray crystallography. Future research will investigate if a molybdenum
CO2-complex and a tungsten CO2-complex can be modified and used as
enantioselective dearomatization agents.
Advisor: Dr. Joseph Keane, Muhlenberg College
Funded by: G. N. Russell Smart and David Stehly Summer Research Award
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18. Electrodeposition of Cathode Coatings for Lithium
Ion Batteries
Hannah Kline
Magnetite (Fe3O4) theoretically stores 8 equivalents of lithium in the
application of battery cathodes. This capacity cannot be fully realized in
absence of conductive additives that connect every Fe3O4 particle.
Additives are electrochemically inactive and limit total energy density.
Utilizing electrodeposition for electrode synthesis is undertaken to
improve this system. Electrodeposited material only reacts with
electrodes where conductivity is sufficient; this property is desirable for
electrodes since every particle is connected which maximizes specific
energy. Magnetite was synthesized via constant potential deposition.
Cathodes were placed into lithium ion batteries so that the intrinsic
properties of spinel systems may be studied.
Advisor: Dr. Esther Takeuchi, Dr. Kenneth Takeuchi, Dr. Amy Marschilok,
Stony Brook University
Funded by: NSF CHE-1358959, DOE DE-SC0012673

19. Thermal Dependence of Gold Nanoparticle Optical
Properties for Nanothermometry
Katie Perrotta
Gold nanoparticles demonstrate a temperature dependence related to
their plasmonic properties, which may be advantageous for nanoscopic
thermometry as well as for temperature feedback from photothermal
heating. Here, we examine the temperature dependence of gold
nanoparticle photoluminescence over the range of 25 - 60 °C by singleparticle fluorescence microscopy. We observe an inverse relationship
between temperature and luminescence intensity upon 488-nm and
561-nm laser excitation. By analyzing the temperature effects of gold
nanoparticle photoluminescence and scattering, we are gauging the
potential to further apply these particles as potential nanothermometers.
Advisor: Dr. Julie Biteen, The University of Michigan
Funded by: NSF Research Experience for Undergraduates
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20. Developing a Modern Low Cost
Apparatus to Measure Muon Flux
vs. Angle
Lucas Kasle, Charles Bene
and Travis Crawford
Technology has provided the opportunity to
build a low-cost and compact muon detector.
Our detector uses a two-scintillator system in
order to provide coincidences which confirm
the signals are muons and not dark noise
made by the SiPM. The detector is split into
three sections: the Op-Amp, which amplifies
the signal to reasonable level, the Comparator, which digitizes and
extends the signal to create a pulse, and the Data Acquisition System,
which reads the pulse and counts the number of coincident signals. The
detector successfully measured the cosine squared dependence expected
when measuring the rate of muons at different angles.
Advisor: Dr. Brett Fadem, Muhlenberg College
Funded by: National Science Foundation

21. Creating a Muon Detector Simulation
Richard Morash and Kelly Tornetta
Through experimental tests across most of the world, muons have been
shown to have a cosine-squared dependence, meaning the number of
muons as a function of their angle from the vertical closely resembles the
cosine-squared function. While this relationship is widely known in the
scientific community, the reason behind it is not. A muon detector
simulation was created to explore the relationship and to tailor an
experiment for the undergraduate classroom. The simulation considers
muon energy loss through collisions in the atmosphere and muon decay
based on time. The model successfully recreates the measured
distribution for a variety of parameters.
Advisor: Dr. Brett Fadem, Muhlenberg College
Funded by: NSF
Celebration of Student Research, Art, and Scholarship
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22. Effects of Histone Acetyltransferase GCN5 on the
Trichome Regulatory Gene TTG1
Hanna Caiola
The Hark lab focuses on how chromatin modification affects
developmental events. This summer’s research focused on how a
particular chromatin modifier, GCN5, may play a role in the cellular
differentiation process of trichome initiation. These studies used a plant,
Arabidopsis thaliana, which contains a mutation, gcn5-6. One goal for the
summer was to see how the gcn5-6 mutation disrupts GCN5 expression.
The second goal was to investigate how this disruption affects a trichome
regulatory gene, TTG1. The results show that GCN5 expression was
reduced and that there was no change in TTG1 expression in a gcn5-6
mutant background.
Advisor: Dr. Amy Hark, Muhlenberg College
Funded by: The Crist Award

23. Exploration of the Chromatin Modifier GCN5’s Role in
Trichome Initiation
Hannah Molk
Structural changes in chromatin (DNA packaging) impact gene function
and downstream developmental events. GCN5, a chromatin modifying
protein, plays a role in initiating trichome (leaf hairs) formation in
Arabidopsis thaliana. Characterization of plants with a genetic disruption
of GCN5 (gcn5-6) confirmed differences between the wildtype and mutant
plants. Quantitative RT-PCR in a gcn5-6 background was used to explore
the possible cross-talk between GCN5 and two trichome initiation genes:
GL1 and GL3. Preliminary results indicate a potential decrease in GL3
expression within in a gcn5-6 background.
Advisor: Dr. Amy Hark, Muhlenberg College
Funded by: Vaughn Summer Research award
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24. Flavonoid Modulation of the GABA-A Receptor
Joshua Lucas
Gamma-aminobutyric acid type A receptors (GABAARs) are the major
inhibitory neurotransmitter receptors in the central nervous system. The
GABAAR is sensitive to allosteric potentiation by anxiolytic and hypnotic
plants. Further, it is believed that flavonoids are thought to be responsible
for, in part, mediating these anxiolytic and hypnotic effects of these
plants. My research explored whether different flavonoids modulate the
GABAAR. I performed two-electrode voltage clamping of Xenopus laevis
oocytes expressing α1β2γ2 GABAARs to demonstrate if these compounds
directly activate and/or potentiate the GABAAR. I also used molecular
modeling to identify candidate binding sites for these flavonoids on the
receptor.
Advisor: Dr. Jeremy Teissere, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program

25. Assessing the Ability of Ziziphi spinosi to Modulate the
GABAA Receptor
Sapir Mashiach
The purpose of this study is to examine the effects of Zizyphi spinosi semen
(ZSS) on gamma-aminobutyric acid type A receptors (GABAARs). ZSS the
mature seed of jujube is a type of herbal medicine that has been used in
folk medicine to treat insomnia and anxiety. Although ZSS is known for
its anxiolytic effects, it still remains unknown the specific compound that
is interacting with GABAA receptors. We propose to test whether the ZSS
extract - as well as its putative active ingredient, sanjoinine A - is able to
directly activate and/or allosterically modulate key isoforms of the GABAA
receptor.
Advisor: Dr. Jeremy Teissere, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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26. nhr-85 Expression Prior to the C. elegans Sleep State
Francine Koitz
Sleep is a universal requirement of animals. The nematode C. elegans does
not sleep according to light/dark changes but rather experiences a sleep
state, lethargus, prior to molt. Previous studies suggest that the C. elegans
nuclear receptor gene nhr-85 is upregulated during lethargus. Vertebrate
and Drosophila nhr-85 genes function in cellular circadian rhythms in
response to light/dark changes. Using a Green Fluorescent Protein
translational reporter for C. elegans nhr-85, the expression of nhr-85 was
evaluated during the first larval stage of the nematode. My data suggest
that nhr-85 is increasingly expressed as the animal develops prior to
lethargus.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Lake Road Fellowship
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27. Uterine Expression of nhr-67 in C.elegans
Katarina Liberatore
The gene nhr-67, an ortholog of tailless and Tlx, is vital for uterine
development in C. elegans. nhr-67 is expressed in pre VU cells and the AC
cell during development of the uterus. Analysis of the nhr-67 promoter
identified 8 sites that control expression of the gene. I constructed a
version of the promoter that is tagged with GFP and lacks sites 3, 4, 5, and
6. This construct was injected into C.elegans to create transgenic worms. I
observed reduced GFP expression in AC and VU cells, indicating that these
sites are required for uterine expression of the gene.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Vaughn Summer Research award

28. Sleep and Insulin Signaling Pathway in C. Elegans
Danielle Silver
The Wightman lab is interested in two conserved genes called fax-1 and
daf-2 in the nematode C. elegans which are required for the differentiation
of interneurons and insulin reception respectively. Double fax-1;daf-2
C. elegans mutants fall asleep at the end of embryogenesis, which suggest
interplay between neuronal control of arousal and insulin signaling.
Strong daf-2 alleles affect insulin signaling significantly, while weaker
alleles have a decreased impact. This summer I began constructing four
fax-1;daf-2 double mutants of varying daf-2 strength. Future work will
evaluate if the strength of insulin signaling dose correlates with the
degree of sleepiness.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Vaughn Summer Research award
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29. Visual and Olfactory Integration in Bumble Bees
Katie Esbenshade
Bumble bees have been shown to be important pollinators in ecosystems
across the world, and thus far research has shown the separate
importances of vision and olfaction to bees for locating flowers. This
study aims to combine the two sensory modalities and determine the
relative importance of each based upon the bee’s distance to the food
source. Flower models were made using Sketchup and printed with a 3D
printer, which will be used to vary the intensity of the visual stimulus by
changing the models’ sizes, and will be paired with odors of varied
concentrations.
Advisor: Dr. Jordana Sprayberry, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program

30. Assessing Odor Identification and Foraging Behavior in
Bombus impatiens
Eve Balistra and Abigail Edwards
Bombus impatiens, bumble bees are native to North America and are vital
as local agricultural and ecological pollinators. Olfaction is the main
sensory cue that allows a bee to find flowers; scent pollution can change
how they perceive their environment; this may lead to decreased
pollination activit. Bombus impatiens have demonstrated an ability to
associate an odor cue with a reward; they are then tested for their ability
to discriminate between an associated odor and a contaminated odor.
Monitoring the movements of individuals using RFID trackers can help
determine whether odor pollution has a significant effect on foraging
behavior.
Advisor: Dr. Jordanna Sprayberry, Muhlenberg College
Funded by: Trainer Summer Research Award, Neuroscience Collaborative Research
Program
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31. Refining a Protocol for Assaying Drosophila Odor Preference
Elizabeth Vlattas
Assaying Drosophila behavioral responses to odor stimuli is an important
part of understanding the molecular basis of odor preference in insects,
including malaria-bearing mosquitoes. We assayed Drosophila behavior
using a T-maze, which presents the insects with a choice to ambulate
toward or away from an experimental stimulus. We tested wild-type
Drosophila at various doses of ammonia to construct a dose-response
curve, with high concentrations of ammonia producing aversion and
moderate concentrations producing attraction. We then collected
preliminary data for wild-type Drosophila lacking antennae, followed by
Drosophila lacking neurons expressing IR92a, a gene responsible for
ammonia detection.
Advisor: Dr. Karen Menuz, University of Connecticut
Funded by: National Science Foundation

32. Electroantennogram (EAG) analyses of Bombus impatiens
Brandon Copping
Electroantennogram (EAG) experiments have been utilized for many
years in experiments focusing on the extent of physiological responses in
insects to various volatile compounds. This is done by recording the
collective electrical responses from olfactory receptor neurons in the
insect’s antennae in response to a particular chemical stimulus. In this
experiment samples of common odorants used in the lab, both the
standalone scents and all possible two-scent mixtures, were blown over
the antennae in order to measure and compare the physiological
responses to see what scents and mixtures produce the strongest results.
Advisor: Dr. Jordanna Sprayberry, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program
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33. Ecological Ramifications of Snail Shell use by Hermit Crabs
Brooke Torjman
Shell choice for a hermit crab, faced with predators and drying out, is a life
or death decision. I worked in many intertidal sites on San Juan Island
(Washington state) to investigate shell choice by two species of hermit
crabs. I determined whether hermit crab shells merely reflected the
source of the shells (dead snails), and then conducted laboratory
experiments investigating shell choice and the effects of hermit crab
species, size and source population. Hermit crab choice did not match
their dominant shell use in the wild, and differed among species, but was
consistent between sizes and collection sites.
Advisor: Dr. Erika Iyengar, Muhlenberg College
Funded by: Trainer Summer Research award, NSF
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34. The Effects of Low Oxygen on the Axolotl
Leah Heffelfinger and Carly DeNigris
This experiment investigated morphological effects of hypoxia on the
axolotl, Ambystoma mexicanum. Larvae were exposed to approximately 14%
oxygen for 2, 4, or 6 days, and then examined with the Scanning Electron
Microscope. Cilia abundance, gill length, and gill surface area were
analyzed using Image J software. Although, samples exposed to hypoxia
generally displayed greater cilia numbers on their nostril regions, had
longer gill lengths and greater gill surface areas compared to controls, the
only significant difference was with day 2 nostril cilia. This suggests,
when oxygen levels decrease, the axolotl adapts by increasing the gas
exchange surface area.
Advisor: Dr. Elizabeth McCain, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life, Trainer Summer
Research Award

35. Fluorescence Quenching: Exploring the Interaction
between Triclosan and Humic Acid
Olivia Schwager
Fluorescence quenching was used to observe static quenching for the
binding of triclosan to humic acid. Equilibrium constants ranging from
1.0389 to 1.4970 were found from Stern-Volmer plots of the data. The
experiments were repeated over a temperature range of 14 to 26° C and
Van’t Hoff plots were generated to calculated thermodynamic values. The
calculated ΔH values ranged from -5.2872 to -17.127 kJ/mol. The low ΔH
of binding suggests that triclosan and humic acid do not readily interact,
and triclosan is predicted to be very available for uptake by organisms in
the environment.
Advisor: Dr. Bruce Anderson, Muhlenberg College
Funded by: Provost’s Grant for Faculty-Student Collaborative Research
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36. Laser Synthesis of Polyynes
Sean Bristow
Linear carbon chain molecules were produced by ablation of mixtures of
graphite, ethanol, and polycyclic aromatic hydrocarbons with an Nd YAG
532nm laser. These molecules have potential uses in nanotechnology, and
are increasingly studied. Parameters included graphite concentration,
type of aromatic added, and amount of aromatic added. Peak heights
were analyzed and compared to find trends. Both naphthalene and
phenanthrene had inhibitory effects on C6H2 formation, and they both
increased yield of longer polyynes when accompanied by certain
concentrations of graphite. Added phenanthrene best stimulated C12H2.
The trends observed help provide a better understanding of PAH
selectivity for longer polyynes.
Advisor: Dr. Bruce Anderson, Muhlenberg College
Funded by: Frederick A. Hollenbach Chemistry funding agency

37. Improving the Sustainability of the Organic
Chemistry Laboratory
Nicholas Stavinski
An investigation into improving the organic chemistry laboratory’s
sustainability and to reduce its negative impact on the environment by
utilizing the “Twelve Guiding Principles of Green Chemistry”, which
focuses on developing more energy efficient methods and reducing or
eliminating the production of toxic substances and waste. Under reflux
and microwave conditions, a Friedel-Crafts alkylation of 2-bromobutane
and p-xylene was successfully performed using catalysts such as iron (II,
III) nanoparticles, rust and/or graphite in place of aluminum chloride. A
series of aldol/Michael solventless reactions was also explored.
Advisor: Dr. Marsha Baar, Muhlenberg College
Funded by: Stehly/Smart Fund

20

SRprogram2017_Layout 1 9/7/17 1:16 PM Page 21

38. The Kinetics of Extradiol Dioxygenase (EDX) Enzymes
Kelly Travitz
L-DOPA dioxygenase or LmbB1 is an enzyme from an unstudied class of
the extradiol dioxygenase (EDX) family. EDX enzymes are able to degrade
catacholic rings- the same reaction utilized for delignification, a pivotal
step in biofuel production from plant material. To understand how
Tyrosine 139, a conserved residue across EDX enzymes, assists in catalysis,
it was mutated to a phenylalanine. The mutant enzyme was purified,
stabilized and preliminary kinetic characterization performed at
equilibrium and in real-time with stopped-flow UV-Vis spectroscopy.
The Y139F mutant was observed to function several hundred fold slower
than the wild type and was susceptible to autooxidation.
Advisor: Dr. Keri Colabroy, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research

39. Lincomycin Biosynthesis: Using Mass Spectrometry to
Identify Pathway Intermediates
Yizhi Fu
VPCA is a putative intermediate in the biosynthesis of the antibiotic
lincomycin, but it has never been identified or structurally characterized.
Mass spectrometry is a very sensitive analytical method that identifies
ions and fragment ions of molecules by mass-to-charge ratio. In this
work, LmbX was purified, and VPCA was produced from the coupled
enzymatic reactions of LmbB1 and LmbX. Mass Spectrometry methods
were developed to detect VPCA and spectra of coupled reactions indicate
VPCA formation.
Advisor: Dr. Keri Colabroy, Muhlenberg College
Funded by: Research in Biochemical and Chemical Sciences Fund
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40. Exploring the Relationship Between Structural Flexibility
and Membrane Permeability
Andrew Rice
Peptoids, a variety of peptidomimetic, have the potential to deliver drugs
through the blood-brain barrier (BBB) to the central nervous system, due
to their lipophilicity and limited hydrogen-bond donors. To explore the
effect the structural flexibility of the tertiary amide bonds present in
peptoids has on their BBB permeability, various peptoids were
synthesized using primary amines with a range of steric bulk and
characterized using NMR spectroscopy and mass spectrometry. Their
structural flexibilities will be determined via NMR spectroscopy and
computational analysis. These peptoids may ultimately be used to deliver
anti-inflammatory drugs to the brain, treating Alzheimer’s Disease.
Advisor: Dr. Sherri Young, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

41. Solid Phase Peptoid Synthesis and NSAID Conjugation for
Drug Delivery
Will Bowman and Evan Geissler
Neuroinflammation linked to Alzheimer's Disease (AD) can be reduced
using non-steroidal anti-inflammatory drugs (NSAIDs); unfortunately,
most NSAIDs have low brain bioavailabilities . Peptoids, N-substituted
glycine oligomers, could be used to shuttle NSAIDs across the blood-brain
barrier (BBB). Peptoids were synthesized via microwave-accelerated
solid-phase synthesis (SPS), purified using automated flash column
chromatography, and characterized with thin-layer chromatography
(TLC), 1H NMR spectroscopy, and mass spectrometry. Synthetic
conditions were optimized to improve yield, and a novel purification
scheme was developed. A model peptoid was conjugated to the NSAID
indomethacin and the conjugate structure was confirmed using NMR
spectroscopy and mass spectrometry.
Advisor: Dr. Sherri Young, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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42. Cognition in Virtual Reality
Hannah Gura, Chris Rudzitis & Levelle Arnold
Virtual reality may be useful as a new paradigm to study the working
memory capacity hypothesis, which suggests that overloading working
memory may lead to disrupted memory consolidation. The current study
focused on adapting a virtual reality system to create episodic-like
memories in human participants. Further, consolidation disruption of
these episodic-like memories was examined using virtual reality (i.e.,
SuperHyperCube) and non-virtual reality (i.e., Tetris) visuospatial
distractors. Preliminary results indicate that virtual reality may be an
effective means for creating episodic memory in humans.
Advisor: Dr. Gretchen Gotthard, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program

43. Geomapping and Spatiality in the Orlando Furioso
Sophia Goldston
The Orlando furioso is the greatest epic romance of the Italian
Renaissance, published in its final version in 1532 by Ludovico Ariosto.
The poem narrates dozens of plotlines and characters as they journey
across the length and breadth of the globe, including both mythical and
real locations. The Furioso was written at a time when technical advances
in cartography and navigation were
revolutionizing people's understanding
of the world. I worked with Dr. Leisawitz
to track the itineraries of the poem's
characters by plotting them on
interactive digital maps based on
examples contemporary to the poem.
Advisor: Dr. Daniel Leisawitz, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student
Collaborative Research
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44. Katangese Politics and Protest during the Congo Crisis
Michaela Feinberg
This research analyzes a protest on July 17, 1962 of 8,000 members of the
Association of Katangese women and situates it in the context of United
Nations intervention in the Congo. It lays out how the protest provides a
window into the way Katangese people combated neocolonialist and
African nationalist narratives that portrayed Katanga as apolitical. The
explicitly anti-UN and anti-US protest highlights Katangese people's
assertion of their right to safety and freedom from UN occupation and
emphasizes the ways in which Katangese women were organizing
politically and striving to impact the various political narratives
surrounding Katanga.
Advisor: Dr. Danielle Sanchez, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

45. Minimum Bow Force: Carbon Fiber vs. Wood Violins
Julia Kotler
Violinists report it is easier to get carbon fiber violins to "speak"
compared to wooden violins. We hypothesize that is this due to a
difference in the minimum bow force needed to initiate the sound. I
developed an interface to collect pick-up data and measure bow force.
The pick-up data allows us to determine if the string is undergoing
Helmholtz motion, the string motion associated with a pleasing sound.
Using LabView, a graphical programming language, I was able to create a
program that allows for the collection of four types of data. Preliminary
data will be presented.
Advisor: Dr. Jane Flood, Muhlenberg College
Funded by: The Raub Fund, The Ann Louise Bodnyk '69 Fund
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46. The Construction of Contemporary Chinese Race and
National Identity
Yue Zhuo
The aim of this research is to develop the theory that further enrich the
cross-cultural studies of philosophical concepts. The unit of analysis is
individuals, or more precisely, individual Mongol minority, for it is
individual Mongol who is different age, gender and class. To analyze how
changes in the culture image of a Mongol minority from early 20th
century to 21st century were influenced by the political system change in
China. Focus on the how Chinese government policy impacts minority
integration into the mainstream Han culture, preserving their identity
while also fitting in to the society.
Advisor: Dr. Ted Schick, Muhlenberg College, on site in Inner Mongolia
Funded by: Provost's Grant for Faculty-Student Collaborative Research

47. Equis Marks The Spot: Surveying Manteño-Guancavilca
Sites in Ecuador
Weston Conner
The Manteño-Guancavilca was a cultural group that existed in
southwestern Ecuador from about 800 AD until the arrival of the Spanish
in the 16th century. Relatively little is known about this particular cultural
group, which existed concurrently with and has often been associated
with the Manteño of western Ecuador. This research aimed to discover
and examine traces left behind by the Manteño-Guancavilca in the
Colonche Valley of Ecuador. Through rigorous pedestrian survey,
archaeological sites were discovered and recorded with the help of various
open-source tools and software. This research paves the way for further
work in the region.
Advisor: Dr. Benjamin Carter, Muhlenberg College, on site in Ecuador
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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48. Do We Know the Way:
Reorienting Disney's
Departure from Othering
in "Moana"
Melissa Lynn Heineman
This project works to understand
systematic racism in Hollywood,
as represented in Disney Studio's
body of work. Using Jane Chi Hyun Park's consideration of conditional
visibility, I track Disney's trends of fetishizing certain aspects of Eastern
cultures, and how they stereotype and "other" identities. The culminating
work uses Moana to look at the modern depiction of Asian/Pacific Islander
woman on the American screen, particularly in comparison to those in
Aladdin and Mulan. The culminating work answers the question of how
progressive Moana and its representation of Asian culture truly is, in
comparison to its predecessors, and for what reasons.
Advisor: Dr. Irene Chien, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

49. Fatalism of Ascendancy Spaces in ---Elizabeth Bowen's
Fiction
Tara Werner
Over the course of her literary career, Elizabeth Bowen explores and
revises the Anglo-Irish Big House tradition by making strange these
Ascendancy homes. My research explores the ways in which her later
novel, A World of Love, updates her version of the Big House tradition
first seen in The Last September. By creating a larger distance between
the narrative voice and characters while utilizing a more omniscient
narration style, Bowen revises the strangeness of these homes-- from
surreal to (un)dead-- while considering the dying tradition as a metaphor
for the fatalism of family spaces for the younger generation.
Advisor: Dr. David Rosenwasser, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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50. Writing Crime Truthfully: the Case of JonBenet Ramsey
Katelyn Winter
This journey into the history of true crime writing was a revealing, handson experiment in creative writing which provided a foundation of
knowledge on two important eras of the genre. By writing a portfolio of
articles, essays, and nonfiction, I immersed myself in this style of writing,
putting to the test theories on truth, personal bias, and factual evidence
when it comes to reporting crime. I analyzed components of pieces of true
crime literature, determining how the transformation from real-life
crime to written story manipulates an existing narrative by emphasizing
themes, writing for an audience, and injecting bias.
Advisor: Dr. Francesca Coppa, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

51. The Effects of Bisphenol A on Skeleton Formation in
Sea Urchin species Lytechinus variegatus
Laura Gleason
Lytechinus variegatus embryos were incubated in BPA concentrations of 1.0
μg/L, 10 μg/L, 100 μg/L and 1000 μg/L. The scanning electron microscope
was utilized to measure the effects of BPA on spicule formation,
specifically the post-oral arm length, cross-bridge thickness, and body
rod thickness. Additionally the embryos were raised in two different
temperature environments (21ºC and 26.5ºC) and their morphological
characteristics were categorized through the use of a light microscope. It
was found that there was an increased frequency of abnormal
development when embryos were raised in warmer temperatures as well
as a difference in the post-oral length and cross-bridge thickness in
10μg/L.
Advisor: Dr. Elizabeth McCain, Muhlenberg College
Funded by: Vaughn Summer Research Award
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52. Research and Scholarship while Studying Abroad
While 250-300 Muhlenberg College students study abroad each semester,
a small percentage of that cohort engages deeply with a research project
in the host country. These research projects range from the study of mind
training techniques in Nepal and the compilation of a dictionary specific
to Jombang's Komunitas Gay in Indonesia, to assessing the community
response to wildlife conservation in Tanzania and examining the effects
of a mental health diagnosis on the Ascendencla Mapuche People of Chile.
This poster describes a collection of these projects and more, with photos
and abstracts of each student's work.
Advisor: Dr. Donna Kish-Goodling, Muhlenberg Global Education

53. Not on Display - Productivity in Real Effort Tasks when
Heterogeneity in Abilities is Induced
Erica Schultz
A laborer's willingness to exert effort is affected by a number of factors
such as relative compensation, coworkers' effort levels, and level of
monitoring by the employer. This study explores how an individual
increases/reduces the level of effort exerted in response to the
performance information revealed. Data collected from an economics
experiment, which features a real-effort team task introduced by
Benndorf et al. (2014), asymmetric information, and induced
heterogeneity in abilities, will shed light on an individual's true nature
when working on a team and whether disclosing information about team
members could lead to more efficient and equitable outcomes.
Advisor: Dr. Lindsey Nagy, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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